REPORT  DOCUMENTATION  PA( 


Public  reporting  burden  for  this  collection  of  information  is  estimated  to  average  1  hour  S* 

gathering  and  maintaining  the  data  needed,  and  completing  and  reviewing  the  collection  f 

collection  of  information,  including  suggestions  for  reducing  this  burden,  to  Washington  v 

Davis  Highway,  Suite  1204,  Arlington,  VA  22202-4302,  and  to  the  Office  of  Management  and  budget,  raptiiwu. 


-SR-BL-TR-98- 

55 


pproved 

0704-0188 _ 

irching  existing  data  sources, 
e  or  any  other  aspect  of  this 
and  Reports,  1215  Jefferson 
n,  DC  20503. 


AGENCY  USE  ONLY  (Leave 
Blank) 


REPORT  DATE 
8  June  98 


4.  TITLE  AND  SUBTITLE 

Neural  Networks  for  Signal  Processing  VII 
Proceeding  of  the  1997  IEEE  Workshop 


6.  AUTHORS 

see  Authors  Indes 


REPORT  TYPE  AND  DATES  COVERED 
Final  \  vjo\  —  'h  l  ° ^ 


5.  FUNDING  NUMBERS 


,03  o-65 


7.  PERFORMING  ORGANIZATION  NAME(S)  AND  ADDRESS(ES) 
Institute  of  Electrical  and  Electronics  Engineers,  Inc. 

445  Hoes  Lane,  P.O.  Box  1331 
Piscataway,  NJ  08855-1331 


8.  PERFORMING  ORGANIZATION  REPORT 
NUMBER 


9.  SPONSORING  /  MONITORING  AGENCY  NAME(S)  AND  ADDRESS(ES) 
Air  Force  Office  of  Scientific  Research 

110  Duncan  Ave,  Room  B116  I 

Bolling  AFB,  DC  20332-8080 


10.  SPONSORING /MONITORING  AGENCY 
REPORT  NUMBER 
F49620-97-1-0311 


11.  SUPPLEMENTARY  NOTES 


12a  DISTRIBUTION  /  AVAILABILITY  STATEMENT 


W807W  034 


5.  ABSTRACT  ( Maximum  200  words) 

NNSP'97  was  held  in  Amelia  Island  Plantation,  Amelia  Island,  Florida,  September  24-26. 1997.  NNSP‘97  was  sponsored  by  the  Neural  Networks 
Technical  Committee  of  the  IEEE  Signal  Processing  Society,  in  cooperation  with  the  IEEE  Neural  Networks  Council  and  with  co-sponsorship  from  the 
AFOSR 

This  year  two  topics  were  announced  in  the  call  for  papers.  The  goal  was  to  create  a  critical  mass  of  submissions  and  dedicate  a  full  session  to  discuss  a 
topic  of  current  interest.  This  year  topics  were  blind  signal  processing  and  pattern  recognition  applications,  we  had  an  exciting  technical  program  with  first 
rate  papers  and  speakers. 

We  invited  as  plenary  speakers  Drs.  Simon  Haykin,  from  McMaster  University,  David  Brown  from  F.D.A.,  S.Y.  Kung,  from  Princeton,  J.F.  Cardoso,  from 
Paris  V,  and  Yann  LeCun  from  ATT/BellLabs.  Eighty  high  quality  papers  were  presented  with  contributions  from  16  countries.  The  proceedings  were 
distributed  at  the  conference,  and  were  published  by  the  IEEE  Press.  The  organization  sponsored  ten  students  to  present  their  work. 

The  highlights  of  the  conference  were  the  following:  the  advances  made  on  blind  source  separation,  both  at  the  theoretical  level  and  in  practical 
applications:  the  advances  in  the  implementation  of  the  support  vector  machines;  the  interest  in  recurrent  neural  networks;  the  exciting  new  applications  of 
neural  networks  to  multimedia,  and  the  continuing  interest  in  biomedical  applications.  All  the  sessions  were  very  lively,  in  particular  the  excellent  poster 
sessions  where  lenghtie  discussions  among  researchers  were  conducted. 


Overall  this  was  high  quality  conference,  which  everybody  enjoyed  greatly. 


14.  SUBJECT  TERMS 

Neural  Networks 

15.  NUMBER  OF  PAGES 

Pattern  Recognition 

Blind  Source  Separation 

16.  PRICE  CODE 

17.  SECURITY  CLASSIFICATION 

18.  SECURITY  CLASSIFICATION 

19.  SECURITY  CLASSIFICATION 

20.  LIMITATION  OF  ABSTRACT 

OF  REPORT 

OF  THIS  PAGE 

OF  ABSTRACT 

UL 

Unclassified 

Unclassified 

Unclassified 

NSN  7540-01-280-5500 


ATXC  QUALITY  INSPECTED 


Standard  Form  298  (Rev.  2-89) 
Prescribed  by  ANSI  Std.  Z39-1 


.HIM  1  7  wa 


[^1  eural 
-L  1  etworks  for 

Signal  Processing  VII 

PROCEEDINGS 
OF  THE 
1997  IEEE 
WORKSHOP 


Edited  by 

:  Jose  Principe 

LeeGile 

,  Nelson  Morgan 
!  Elizabeth  Wilson 


NEURAL  NETWORKS 

FOR 

SIGNAL  PROCESSING  VII 


PROCEEDINGS 
OF  THE  1997  IEEE 
SIGNAL  PROCESSING 
SOCIETY  WORKSHOP 


Seventh  in  a  Series  of  Workshops 
Organized  by  the  IEEE  Signal  Processing  Society 
Neural  Networks  Technical  Committee 


Edited  by 


Jose  Principe 
Lee  Gile 
Nelson  Morgan 
Elizabeth  Wilson 


Published  under  the  sponsorship  of  the  IEEE  Signal  Processing  Society 
in  cooporation  with  the  IEEE  Neural  Networks  Council 
and  co-sponsored  by  the  Air  Force  Office  of  Scientific  Research  (AFOSR) 


The  Institute  of  Electrical  and  Electronic  Engineers,  Inc. 
New  York,  New  York 


. opr; '■  77" * 


1997  IEEE  Workshop  on  Neural  Networks  for  Signal  Processing 
Proceedings 

Copyright  ©  1997  by  the  Institute  of  Electrical  and  Electronics  Engineers,  Inc. 

All  rights  reserved. 

Copyright  and  Reprint  Permission 

Abstracting  is  permitted  with  credit  to  the  source.  Libraries  are  permitted  to  photocopy  be¬ 
yond  the  limit  of  U.S.  copyright  law,  for  private  use  of  patrons,  those  articles  in  this  volume 
that  carry  a  code  at  the  bottom  of  the  first  page,  provided  that  the  per-copy  fee  indicated  in 
the  code  is  paid  through  the  Copyright  Clearance  Center,  222  Rosewood  Drive,  Danvers, 
MA  01923. 

Other  copying,  reprint,  or  reproduction  requests  should  be  addressed  to: 

IEEE  Copyrights  Manager,  IEEE  Service  Center,  445  Hoes  Lane,  P.O.  Box  1331,  Piscata- 
way.NJ  08855-1331. 

IEEE  Catalog  Number  97TH8330 

ISBN  0-7803-4256-9  (softbound) 

0-7803-4257-7  (microfiche) 

ISSN  1089-3555 

Additional  copies  of  this  publication  are  available  from 

IEEE  Operations  Center 
P.O.  Box  1331 
445  Hoes  Lane 

Piscataway,  NJ  08855-1331  USA 

1  -800-678-IEEE 
1-908-981-1393 
1-908-981-9667  (FAX) 

833-233  (Telex) 

email:  customer.services@ieee.org 


The  chapters  in  this  book  are  based  on  presentations  given  at  the  IEEE  Signal  Processing 
Society  Workshop  on  Neural  Networks  for  Signal  Processing. 


Preface 


This  book  contains  referred  papers  presented  at  the  Seventh  IEEE  Workshop  on 
Neural  Networks  for  Signal  Processing  (NNSP  ’97)  held  at  the  Amelia  Island 
Plantation,  Amelia  Island,  Florida  on  September  24-26,  1997. 

The  Neural  Networks  Technical  Committee  of  the  IEEE  Signal  Processing  Society 
sponsored  NNSP  ’97,  in  cooperation  with  the  IEEE  Neural  Network  Council  and 
with  co-sponsorship  from  the  Air  Force  Office  of  Scientific  Research  (AFOSR). 
We  designed  the  workshop  to  serve  as  a  regular  forum  for  researchers  in  academia 
and  industry  who  are  interested  in  the  exciting  field  of  neural  networks  for  signal 
processing.  Neural  networks  offer  a  fresh  view  for  the  important  problems  faced  in 
signal  processing  because  they  extend  linear  models  and  go  beyond  the  assump¬ 
tions  of  stationarity  and  Gaussianity  traditionally  imposed  in  signal  processing. 

This  year  we  announced  two  topics  in  the  call  for  papers.  The  goal  was  to  create  a 
critical  mass  of  submissions  and  dedicate  a  full  session  to  discuss  a  topic  of  current 
interest.  This  year's  topics  are  blind  signal  processing  and  biomedical  applications. 
Each  is  important  in  its  own  right.  Blind  signal  processing  is  a  difficult  but  excit¬ 
ing  area  of  signal  processing  with  many  practical  applications  for  which  the  use  of 
nonlinearity  is  key  for  acceptable  solutions.  The  biomedical  area  has  long  been  a 
challenging  area  due  to  the  imprecise  nature  of  human  reasoning  and  the  need  for 
more  sophisticated  quantitative  tools.  Neural  networks  and  other  approximate  rea¬ 
soning  methods  are  key  players  in  this  effort.  We  hope  that  this  approach  of  elect¬ 
ing  topics  will  be  successful  and  will  make  these  proceedings  a  necessary 
reference  for  the  advances  reported  in  each  field. 

Our  deep  appreciation  is  extended  to  Drs.  Simon  Haykin,  S.Y.  Kung,  J.F.  Cardoso, 
Vann  LeCun  and  David  Brown  for  their  insightful  plenary  talks.  Our  sincere 
thanks  go  to  all  members  of  the  Technical  Committee  for  the  excellent  and  timely 
reviews,  and  above  all  to  the  authors  whose  contributions  made  this  workshop 
possible. 

Continuing  with  the  tradition  of  paperless  communication,  this  year's  reviews  and 
announcements  were  all  electronic.  Thanks  to  Dong-Wei  Chen  and  Craig  Fancourt 
for  keeping  the  NNSP  ’97  Web  page  (http://www.cnel.ufl.edu/nnsp97/)  current 
and  effective.  Special  thanks  go  to  Ms.  Sharon  Bosarge  for  her  dedication  and  hard 
work  to  coordinate  the  many  details  necessary  to  put  together  the  program  and  the 
local  arrangements. 
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